Gonadotropin-releasing hormone-I or -II interacts with IGF-I/Akt but not connexin 43 in human granulosa cell apoptosis.
We have recently demonstrated that GnRH-I or -II can induce apoptosis in immortalized human granulosa cells by activating the caspase signaling cascade. Whether GnRH-I or -II can affect other regulators such as Bcl-2 family members, IGF-I, or gap junctions and the mechanisms involved are unknown. Immortalized human granulosa cells were treated with GnRH-I, GnRH-II, IGF-I, or antide (a GnRH-I receptor antagonist), in various combinations. Cell proliferation and apoptotic changes were evaluated by cell counting, terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay and immunoblotting. Activated or total protein expression of IGF-I receptor, Akt, connexin 43 (Cx43), or caspase-3 with and without dominant-negative Akt (an Akt-suppressing vector), wortmannin (a phosphatidylinositol-3-kinase inhibitor), or Cx43 small interfering RNA transfection were assessed by immunoblotting. Gap junctional communication was determined by dye transfer assay. GnRH-I or -II inhibited cell proliferation, induced TUNEL-positive cells, and increased caspase-3 activities but had no effects on Bcl-2 family members. IGF-I increased cell proliferation, decreased TUNEL-positive cells and caspase-3 activities, and increased Akt activities, and these effects were attenuated by GnRH-I or -II. Effects of IGF-I on caspase-3 activities were attenuated by dominant-negative Akt or wortmannin. GnRH-I or -II decreased dye transfer, increased Cx43 phosphorylation, and increased caspases-3 activities even after Cx43 knockdown. GnRH-I or -II induces apoptosis in human granulosa cells through a caspase-3-dependent extrinsic pathway rather than a Bcl-2 family-dependent intrinsic pathway and attenuates the antiapoptotic action of IGF-I through Akt. Cx43-induced gap junctional changes do not initiate granulosa cell apoptosis but likely result from apoptosis induced by GnRH-I or -II.